THE STRUCTURAL FEATURES OF THE BRYOZOAN GENUS
HOMOTRYPA, WITH DESCRIPTIONS OF SPECIES FROM
THE CINCINNATIAN GROUP.

By Ray S. BassLER,

Of the Division of Stratigraphic Paleontology.

In 1882¢ Mr. E. O. Ulrich established the genus Homotrypa for a
group of speeies typified by /7. curvata, a ecommon aud characteristic
fossil of the lower Lorraine at Cineinnati, Ohio, and vicinity. In
that paper two species were deseribed—the one just mentioned and
11, obliqua. In subsequent papers this author added twelve species
and varieties. Other authors have described four speeies which have
been referred to the genus. In the course of their collecting Messrs.
Ulrich and Nickles and the writer have diseovered a large number of
forms belonging to this genus, which will eventunally inchude not less
than fifty species.  With so great a specitic representation //ouotrypa
may well rank as the most importaut genus, not only of the Monticu-
liporidea, but also of the order Zrepostomata.  Moreover, the genus
is interesting from both the geologic and biologic standpoiuts; geo-
logically, hecause most of the species are common fossils, usually
of restricted vertical distribution and thus are good horizon markers;
biologically, becanse many species exhibit remarkably well certain
strunctures which indicate the hryozoan nature of the monticuliporoids.
It is the purpose of this paper to point out and describe these strue-
tures as studied from thin seetions, and to define and tabulate the
species found in the Cincinnatian group.

The number of species of trepostomatous bryozoa is so large and
their external characters often so similar that it appears a hopeless
task to identify them without thin sections, yet it is a mistake to think
that thin sections are always neeessary. Sections arve desirable, hut
are a neecssity only when the internal characters of a new species are
being studied. The structures shown in tangential seetions are often

@ Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 240,
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nicely brought out by smoothing the surface of the zoarium with the
edge of a knife blade or rubbing upon a gritty stone, and after ctching
slightly with acid examining with & lens the spot thus treated, mois-
tening it slightly. Similarly. vertical fractures when treated in the
same way show the characters seen in vertical sections. By this ready
method it ix seldom difficult to recognize a Homotrypa as the eysti-
phragms in the peripheral region are easily detected, if not in the
tangential. then certainly in the vertical section. Kxcept in the mat-
tor of size. the surface characters of the zowein are seldom distinetive
of any species of [omotrypa and are more or less similar in all the
species.  For that reason, only the zoarinm and internal characters of
the species here deseribed are figured and only when the surface char-
acters are out of the ordinary are they described. To obtain the
number of zoweia in a given xpace a measurement is made from the
center of one macula to the center of one adjoining. The average of
several such measurements gives the correct number, which may be
verified by counting the number of zoeecial tubes in the same space
in the peripheral region of vertical sections.

HOMOTRYPA Ulrich.

Homotrypa Urnrien, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 240; Geol. Sur.
Tllinois, VIIL, 1890, pp. 370, 409; Geol. Minnesota, 111, 1893, p. 235; Zittel's
Texth. Pal. (Engl. ed.), 1896, p. 273.—Foorp, Contr. Micro.-Pal. Cambro.-
Sil., 1883, p. 9.—MirLEr, North American Geol. Pal., 1889, p. 309.—N1CKLES
and Basster, Bull. U. 8, Geol. Survey, No. 173, 1900, p. 29.

The genus has been hriefly defined as follows:

Zoarium frondescent or ramose; maculie or monticules of larger cell aperturesa
characteristic feature; apertures often oblique; zowcia with very thin or finely crenu-
lated walls and remote diaphragms in immature region and eystiphragms, isolated or
in series, confined to mature region; mesopores few, in clusters; acanthopores gen-
erally developed. @

The essential generic characters are the upright zoarium, the pres-
ence of cystiphragms in the peripheral region only, and the develop-
ment of few mesopores.  The form of the zoarinm. the shape and size
of the macule and zoeeia, and the number of the latter in a given
space, thickness of zoweial walls, distribution of diaphragms and
cvstiphragms, and the number, size, and distribution of acanthopores
and mesopores are the important variable quantities upon which the
speeific characters are based.

The species of Zomotrypa may be classed into two well-defined
groups, the presence or absence of diaphragms in the peripheral
region of the zowecial tubes being the distinguishing characteristic.
In the typical section, which may be designated the /7. curvata group,

« Nickles and Bagsler, Bull. U. 8. Geol. Survey, No. 173, 1900, p. 29. |
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dmphl‘:wnm as well as eystiphragms are present in the pvnphm al
region. The Warren« ])(‘d\ of the Lorraine formation show the
advent of a group of species in which diaphragms are seldom. if ever,
shown in seetions ecither in the axial or pertpheral region of the
,zooecial tubes. 71, communis, an abundant Richmond speeies, may
be considered the type of the group. and a glance over the appended
table of species will show that this section will include /7. bassteri
and 77. libana from the Lorvaine, and /7. diiesons. Il commiunis,
AL nodwlosa, 11 awstini, 1. cylindrica, and 11, »ichimondensis from the
various divisions of the Richmond. Whether the diaphragms were
membraneous and not eapable of preservation, or whether they were
not developed at all, can not be determined.  Associated species of
the genus show diaphragms well developed in ecither the peripheral or
in both regions, and this faet. would scem to indicate that their
absence in this group is of structural importance. A subdivision of
the 77, comimunis group is suggested under the discussion of the
eystiphragm.

The typical section of the genus, the /7. curvatu group, ineludes all
of the described species and the new forms of this paper with the
exception of those mentioned above. It is by far the more important
group, and ranges through the Mohawkian and Cineinnatian groups,
while the //. communis section is confined to the upper Lorraine and
Richmond.

THE CYSTIPHRAGM.

The peculiar structures which were termed cystiphragms by Ulrich
are well developed in Zfomotrypa and constitute a generic featurve.
These cystiphragms, or eystoid diaphragms as formerly termed, occupy

aThe subdivigions of the Cincinnatian group recognized in this paper are those
pubiished by Nickles (Jour. Cincinnati Soc. Nat. ITist., XX, 1902, pp. 49-100). For
convenience of reference the classification is here repeated.

Upper beds.
Richmond . .{ Middle beds.

Lower beds.
Warren beds.
Mount Auburn heds.
Corryville beds.
Bellevue beds.
Fairmount beds.
Mount Hope beds.

Cincinnatian_ .} Lorraine. . . .

Upper beds
Utica....... {Z\Iiddle beds.
Lower beds.
The Richmond strata exposed in Illinois, Wisconsin, Minnesota, and Manitoba,

and termed the northwestern Richimmond in the appended tables, are here correlated
with the Upper beds of Nickles's clagsification.
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generally one side of the zoweial cavity as a series of superimposed

‘\osi(-lvs.- When tangential sections  cut these vesicles, they show

within and extending across the zowcial cavity, a curved line, the

amount of curvature depending upon the gibbosity of the cystiphragm.

I 27 collosa Ulvich, and 771, ramudosa (see Plate XXV, fig. 3) this line is

but <lightly curved. showing that the vesicle was little rounded. In

the type species the vesicle is of such a shape and occupies so much

spaee as to cause the cut edge shown in tangential sections to extend

around about two-thirds of the circumference of the zowcial chamber,

A different style of eystiphragm oceurs in such species ax /7. pulchra

and 77 cincinnatiensis.  Here, oceasionally, the eystiphragm extends

entirely around the hounding wall but leaves the central portion of

the zoweial eavity unocenpied, and here ordinary horizontal diaphragms

are developed.  In this ease, tangential sections (Plate XX, fig. 12, Plate
XX, fig. 7) show the ¢ystiphragm as o more or less rounded, central

ring. In vertical sections the cystiphragms appear as semicireular

linex lining usually one side of the zoweial tube, but when the vesicles

extend entirely around the cell cavity both sides show a series of
curved lines.

The portion of the peripheral region of the zowcial tube not oceu-
pied by the cystiphragms is generally intersected by transverse par-
titions, the diaphragms, which may or may not be ax numerous as the
cystiphragms, seldom however exceeding then in number. [t is ulso
to he noticed that in forms showing no diaphragms in the zoweials
tubes the eystipbragms seldom overlap, the lower end of one nat:
reaching to the next below. 1f this interpretation is true to natureit
would imply that the cystiphragms were open at the bottom. How-
ever, one or both of the following explanations may account for this
appearance.  The ecystiphragms are seen in vertical sections to be
thickest at the upper end, and often are reduced in thickness to ex-
treme thinness at the point of overlap.  In the forms under dixcussion’
the lower part of the cystiphragm may have heen so thin that sections
do not reveal it at all.  Another interpretation is that suggested hy!
Nickles in the deseription of /7. bassleri, that calcitication in the living®
state was more or less incomplete.

Upon the basis of the distribution of the eystiphragms the /7. coms|
mornis group of the genus may be further subdivided into two sections;
one in which cystiphragms line the peripheral region of all the zoweias
and another in which the zoweial tubes of the macule only are pro-
vided with cystiphragms, as seen in seetions of /1 wustini.  'The
latter, an unusual occurrence. may throw some light upon the funes
tions of hoth macuke and cystiphragms,  Ulrich has considered the
macnle (including the monticules and groups of larger zoweia, all of
which are evidently identical in function) of trepostomatous hryozo
to be conneeted in some way with reproduction, these groups perhapi;
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seing set aside for that purpose. In Ceriocara ramosa of the Creta-
seouts (see Plate XX figs. 5, 6), ovarian-like vesicles, very similar to
systiphragms, have been found, and this fact leads 1o the helief that
he cystiphragm also had a veproductive function.  Hence the restric-
Hon of these structures in this species to the zoweial tubes of the
nacnle only may have sone significance.

THE ACANTHOPORE.

The mujority of the species of Jomotrypa exhibit these spine-like
structures—the acanthopores.  The ordinary acanthopore when show-
ing at the surface is seen to he a blunt spine situated on the cell wall,
usually at the angle of junction of adjoining zowcia.

Tangential sections show that this spine is conposed of concentric
rings of laminated tissue inclosing a minute, round canal. A vertical
section brings out the fact that the spine ix not a niere surface orna-
ment. but that it is a tube inclosed in the wall substance of the zoweinng
that this tube is developed generally with the mature region and con-
tinucs as an independent strueture to the surface.  In some speeies
they are well developed and here exhibit their structure most clearly.
The acanthopores of /7. nodulose and 11 cylindrica of this paper show
all that has been learned concerning these structures. That of /7
nodulosa viewed in a tangential section (Plate XXIII, fig. T) differs from
the ordinary form in having a comparatively large central space, the
diameter of this sometinies heing as much as one-half that of the entire
structure. A vertical section (Plate XXIII, figs. 5.6, shows elearly that
the acanthopore is not only a tube, hut that this tube is also crossed by
thin transverse partitions about the tube diameter distant from each
other. Such a section also shows that instead of being limited to the
mature region, the acanthopore may develop in any part of the
immature region, pass through in turn both this and the mature region,
and then, instead of stopping with the zoarial growth to which it belongs,
continue through the immature and mature regions of an inerusting,
secondary growth of the species if this be present.  This section also
shows that the concentric rings seen in tangential sections surrounding
the central spuce are the cut edges of overlapping. conical layers of
tissue forming the wall of the tube. The acanthopore of 77. cylindrica
(Plate XXII, fig. 10) is interesting because it shows to how great an
‘extent these conical layers may be developed and, in contrast with
preceding species, how minute the eentral cavity may be.  Yet even
in this species, in which the diameter of the tube is generally less than
~one-twentieth that of the entire acanthopore, the transverse partitions
may be seen under favorable circumstances.

Possessing such structure, it must be conceded that the acanthopores
were of no little importance to the zoarium. Just what their funetion
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was s not knowu, but, as sugeested by Ulrich, they may have sup-
ported appendages similar to the avicularia or vibracula of recent
bryozon.  They certainly are not, as considered by Waagen and Went-
zel @ mere thickenings preceding gemmation.  Nor do they give rise
to mesopores, which in turn develop into true zoweln as schematically
illustrated by these authors.  In actual sections such a development |
is not known, and among the thousands of thin sections of trepostoma-
tous bryozoa examined by the writer, not one has heen seen that in
anywise countenanced their interpretation. The zocecia, mesopores,
and acanthopores of these fossil forms are as distinet and independent -
structures as are the polypides, avicularia, and vibracula of recent
chitostomatous bryozoa, whose wholly distinct morphological develop-
ment has been demonstrated by students of living species.

COMMUNICATION PORES AND INTERMURAL STRUCTURE.

Under certain conditions tangential sections indicate that the zoceeial
walls and the intermural space are seemingly pierced by communica-
tion pores or conneeting foramina. These were first recorded by
Ulrich in the descriptions of 77 curvata and I1. obligua. Dr. Rom-
inger, in a critical paper,? subsequently denied the presence of these
pores. 1 have figured tangential sections of /7 wortheni and 7. nodu-
losa (Plate XXIV, fig. 12; Plate XXV, fig. 15) which show that such
structures do exist in omotrype and ave found in other species than
those mentioned by Ulrich.  Indeed, they have been found in so many
species of this genus that their presence may be considered a generie
feature. These pores are best observed when the section is rather
thick. As the section is thinned the pores hecome less distinct, and
when very thin disappear altogether. This is hecause the denser
tissue of the zoweial walls in thick sections brings out into relief thei
clearer substance of the connecting foramina, but as the seetion is
thinned the substance of the walls becomes more and more translucent,
until, tinally, both wall and pore are alike in clearness and the outline
of the latter is lost. i

Thin seetions show that each zoweinm has its own bounding wall dis-
tinct from adjacent zowcia, the space between, which is here termed
the intermural space, being occupied by the acanthopores and a dotted
or granular layer, which in sections has a structure very similar ti
that exhibited by the parenchymal chord of more recent bryozoa (se¢
Plate XX, fig. 2). The width of this intermural space varies with the
species and with the age of the zoweia. Sometimes, even in the fullyl
matured condition. it is represented by merely a fine granular line
(Plate XX, fig. 1). but in some species (see /7. austini, Plate XXIV!

@ Paleontologia Indica, 13th Ser., XTII, 1886, pp. 861, 871.
b Studies on Monticulipora, American Geologist, VI, 1890, p. 118,
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ig. 5) its width often equals that of the zowcium itself.  Often the
sranules or dots are arranged in regular, transverse lines, and give a
very pretty appearance in sections.  Figures 2,3, and 4, on Plate XX,
show similar intermural strwctuve in Lctepora colvmmifera Busk. a
chilostomatous hryozoan, and in Zisclharopore pavonie (D’Orbigny) a
typical example of the order Cryptostomata.

The following tables, showing the geologic and geographic distribu-
tion and the specific characters, are here introduced to aid in the iden-
tification of the species:
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DESCRIPTIONS OF SPECIES.
HOMOTRYPA CURVATA Ulrich.¢

Homotrypa currate ULricn, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 242,
pl. x, figs. 7-7d.

In growth this species is between the cylindrically ramose species
ind the truly frondescent forms as /7. fabellaris. Acanthopores,
systiphragms. and diaphragins ave present in a moderate degree.  The
oxternal characters by which the species may be recognized are the
;ompressed, flattened branches and smooth surface; in thin sections,
oy the average number of acanthopores (three or four surrounding a
socecium), absence of mesopores except in the maculw, ten zoecia in
> mm., the presence of diaphragms in the axial region, and of both
liaphragms and ¢ystiphragms in the peripheral region.

Occurrence.—A common and characteristic fossil in the Fairmount
beds of the Lorraine at Cincinnati, Ohio, and vicinity.

Cat. Nos. 4172941734, U.S.N. M.

HOMOTRYPA CURVATA var. PRZCIPTA, new variety.
Plate X XIII, fig. 15.

This varietal name is proposed for the only Zvmotrype known in
the Utica. It has the internal characters of /7. curvata, but differs in
the growth of the zoarium. Its branches are eylindrical, smooth,
bout 6 mm. in diameter, and divide at short intervals, while the
zoarinm of /7. curvata takes the form of broad, compressed branches,
dividing at less frequent intervals.  Thin sections show that the Utica
form generally exhibits more acanthopores, but the number of acan-
thopores varies slightly in every species.

Occurrence.~—Rare in the middle division of the Utica at West
Covington, Kentucky. Cumings? records the same form from the
Upper Utica.

Cat. No. 41735, U.S.N.M.

HOMOTRYPA OBLIQUA Ulrich.
Plate X.XITI, figs. 12-14.
Homotrype obliqua UrricH, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 243,
pl. x, figs. 6-6b.
This abundant Lorraine species in its internal characters is very
much like 7/. curvata. 'The absence of diaphragms and the slightly
crinkled walls in the axial region distinguish it from /A curvata.

aUnder species heretofore described, the reference to the original description only
is given. The complete synonymy is presented in Bulletin No. 173, U. S. Geological
Survey, 1900.

b American Geologist, XXIX, 1902, p. 215, footnote.
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Externally, however, the two species are readily separated by their
different methods of growth. the ramose zoarium ot /7. obliqua with
its evlindrical or slightly compressed. more or less tuberculated,
hranches being quite characteristic. In the Fairmount beds of the
Cincinnati area a form of the species with strongly tuberculated, cylin-
drieal branches seldom over 5 or ¢ mm. in diameter, occurs very
abundantly. The succeeding Bellevue beds also hold the species in
abundance, hut here the zoarium is more robust and the branches are
often subcylindrical and nearly smooth. Specimens 6 cm. or more in
length without dividing and 15 mm. in diameter are often found.
The prevailing form of zoarium in the Corryville beds is a rather
broad, somewhat compressed, tuberculated hranch, and specimens of
this kind probably led Nicholson to identify /7. dawsoni at Cincinnati.
The internal structure of these various forms of the species is essen-
tially the same.  About 10 zocecia in 2 mm.

Ocenrrence.—An abundant species of the above-mentioned divisions
of the Lorraine at many localities in the Cincinnati area. The typical
fornr occurs in the Bellevue beds.

Cat. Nos. +1736—41740, U.S.N. M.

HOMOTRYPA CINCINNATIENSIS, new species.
Plate XX, figs. 4-10.

Zoarimn small, generally less than 3 ¢m. in height, ramose. dividing
rather regnlarly at short intervals; branches subeylindrical but with a
tendeney to become frondescent, 2 to 4+ mm. thick and 3 to 9 mm.
wide.  Surface commonly smooth, the clusters of usually larger cells
rarcly forming low monticules.  Zoweial apertures angular, direct, .
about nine in 2 mm. A moderate number of mesopores present hoth
in the clusters and clsewhere.  Acanthopores small, varying in num-
ber, sometimes as many as cight or ten surrounding a zowcium. Dia-
phragms and eyvstiphragms rather numerous and developed in the
peripheral region only.

The shape of the zoavium, the small cells and sinooth surface char-
acterize this species.  The points of difference from /7. dwniosa, prob-
ably its nearest relative, are indicated under the description of that:
form.

Oceurrence.— Common in the Fairmount beds of the Lorraine forma-
tion at Cincinnati, Ohio, and vicinity. Apparently the same form
occurs at Maysville and MceKinneys, Kentucky, at the same horizon.

Cat. Nos. +1742-41746, U.S.N. M.

HOMOTRYPA DUMOSA, new species.
Plate XX, fig. 1; Plate XXI, figs. 1-3.

Zoarium consizting usually of small, inosculating, palmate hranches,

anaverage entirve colony being 5 ¢m. high and from 3 to 5 em. in width;
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occasionally larger C\])dlld(‘d tronda oceur tlmt do not seem to inoscu-
late. Surface w1th very distinct clusters of large cells, usually raised
into low monticules, but sometimes sharp tubercles. Zowecial apertures
angunlar, direct or nearly so, inclosed by thin walls, seven to eight in
2 mm. Mesopores few, usually restricted to the eell elusters.  Acan-
thopores scldom showing at the surface, but tangential sections reveal
a limited number, best de\'e]opud in the clusters.  Zoweial tubes with
walls thin and less crinkled than usual in the axial region and thick-
ened slightly in the peripheral region, where a few diapkragms and
rather large cystiphragms are developed.

The characteristic features of this species are its thin walls, compar-
atively large zocecia, and conspicuous c]ustors LI cincinnatiensis,
with whl(-h this form might be confused, ix distingunished by a different
mode of growth, smaller zowcia, less conspicuous clusters, and more
abundant mesopores and acanthopores.

Occurrence.—Rather rare in the Fairmount beds of the Lorraine
formation at Covington, Kentucky, and Cincinrati, Ohio.

Cat. No. 41741, U.S.N.M.

HOMOTRYPA PULCHRA, new species.
Plate XX, figs. 11-14.

Zoarium large, consisting of expanded fronds; subdividing or send-
ing oft other fronds, and ranging from 5 to 10 or more c¢m. in height;
frords 3 to 5 mm. in thickuess and sometimes as much as 8 em. in
width. Surface smooth, the clusters scarcely ever rising above the
general surface, but nevertheless eonspicuous on account of the large
size of their cells. Zocecial apertures thin walled, angular, direet,
seven to eight in 2 mm. An occasional mesopore is developed, but
only in the clusters. Acanthopores ave apparently always wanting,
although the thickenings sometimes seen at the angles of junction sim-
ulate these structures. Diaphragmsfrom 1 to 1% tube diametersapart
in the axial region and four or five times as numerous in the periph-
eral region. Cystiphragws in an increasingly crowded series in the
peripheral region and extending close to the surface.

This fine species can he leadll) distinguished externally by its hand-
some mode of growth, smooth surface, large and thin-walled zocweia,
and conspicuous clusters; internally, by the absence of acanthopores
and the unusual development of diuphragmsand cystiphragns, of which
the outermost are commonly visible at the surface. 1t is scarcely nec-
essary todistinguish this from other species. /7. curvata hears a slight
resemblance in growth, but differs in all other features.

Occurrence. haracteristic and common fossil restricted to the
PLlatystrophia lyne horizon of the Mount Auburn beds, Lorraine for-
mation, at Cincinnati and Lebanon, Ohio, and other localities. At
Cineinnati this hed occupies the tops of the highest hills.

Cat. Nos. 41747, 41748, U.S.N. M.
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HOMOTRYPA GRANDIS, new species.

Plate XX, figs. 7-10.

g

Zoarium large, 10 ¢m. or more in height, subeylindrical or com-
pressed, branching rather frequently, an average example being 2 en.
in width and half as mnch in thickness.  Surface generally smooth,
but sometimes exhibiting low rounded monticules.  Apertures polyg-
onal. direct, thick walled, nine in 2 mm. Mesopores restricted to the
ek, Acanthopores inconspicuous at the surface, but in thin see-
tions they are seen to e small and very numerous, as many us sIX-
teen sometimes surrounding a zowcium. Intermural space finely
dotted. the dots often arranged in transverse rows. In tangential
sections the polygonal zoweia with their numerous, regularly arranged
acanthopores and intermural dots present a very pretty appearance.
In vertical sections the zoweial tubes show thin crinkled walls in the
axial region, and develop diaphragms only as the peripherai region is
approached. In the early part of the latter region, especially in the
hend from the axial to the peripheral, numerous cystiphragms and
diaphragms are developed, but in the remainder of the long mature
region only an occasional eystiphragm is seen, while diaphragms con-
tinue as numerous as hefore.

In the mode of development of diaphragms and cystiphragms this
species resembles Zomotrypella, but otherwise it has the characters of
Iomotrypa.  The large subcompressed branches, the numerous, small
acanthopores, the intermural structure, and the unusual disposition of
diaphragms and eystiphragms are characteristic of the species.

Ocenrrence.—Ahundant in the Zlatystrophia lyne horizon of the Lor-
raine formation exposed along Lumsleys Fork, 2 miles west of Good-
lettsville, Davidson County, Tennessee.

Cat. No. 41764, U.S.N. M.

HOMOTRYPA BASSLERI Nickles.

Homotrypa bassleri N1cRLEs, Jour. Cincinnati Soe. Nat. Hist., XX, 1902, no. 2, p.
103, figs. 1-5.

The small, cylindrical or slightly flattened tuberculated branches,
small zowecia (ten in 2 mm.), and internally the presence of cysti-
phragms unaccompanied hy diaphragms characterize this species.

Occurrence.—A rather common and characteristic fossil of the upper
part of the Warren beds, Lorraine formation, at Lebanon and Ore-
gonia, Ohio.

Cat. No. 34330, U.S.N.M.

HOMOTRYPA LIBANA, new species.
Plate X X111, figs. 1-3.

Zoarium, composed of small, thin, flat fronds, the most complete
example seen being 5 en. high, 3 em. at its greatest width, and less



No.1828.  STRUCTURAL FEATURES OF HOMOTRYPA—BASSLER. 579

than 3 mm. in thickness.  Surface smooth, with macule of decidedly
larger zowecia. Apertures thin walled, direct, eight to nine in 2 mm.
Acanthopores not observed at the surface. Mesopores of not infre-
quent occurrence both in the macula and among the mdnnuy Zoweia.
Internal characters: Diaphragms practically wanting in hoth regions.
Axial region with thin crinkled walls, which are but slightly thickened
in the short pel'iphel'al zone. A series of generally four cystiphragms
is developed in the pcmpheml region of each zowcial tube.  Acantho-
pores rather few and inconspicuons, generally situated at the junction
angles of the zowcia.

The smooth, thin, flat fronds will distinguish this neat species from
the associated //. bassleri. There is no other species sufficiently
related to require comparizon.

Occurrence.—Not uncommon in the Warren beds of the Lorraine
formation at Lebanon, Ohio.

Cat. No. 34329, U. S N.M.

HOMOTRYPA FRONDOSA, new species.

Homotrypn frondosa (neither Monticulipora frondosa D’OrBiGNY nor Chatetes
frondosus Epwarps and Hamme.) Cusizas, American (imlnvist, XXIX,
1902, p. 208, pl. x, figs. 11, 12; pl. x1, figs. 2, 5; pl. x11, fig. 1

In 1850 D’Orbigny proposed Wonticulipora frondosa,® based on
specimens said to have been found at Cincinnati and Oxford, Ohio.
In 1851 Milne-Edwards and Haime redefined and figured the species
as Chetetes frondosus,” basing their deseription it seems upon the same
specimens used by D'Orbigny. Since the internal characters ave not
described in either case, and as there are several forms of different
genera with which 47 frondose might be identitied, it is probably
impossible without the aid of the type specimen to definitely fix upon
D’Orbigny’s species.  The status of the species was further complicated
by Nicholson in redefining D'Orvbigny’s Monticulipora mammadata,®
since, as shown later by Ulrich, he really deseribed a species more like
M. frondosa. Recently Cumings identified D'Orbigny’s, or rather
Edwards and Haime’s, species with a rarve form of Zfomotrypa, found in
the ““very top of the Lorraine or base of the so-called Richmond
formation.”

An effort to find D’Orbigny’s type specimens is now being made, and
should this succeed the standing of his species will be adjusted.  How-
ever, for the present I prefer to adhere to Ulrich’s identitication of
HMonticulipora frondosa, and Cumings’s Homotrypa frondose is here
recognized as a new species, preserving that writer’s name.

aProdr. de Pal., I, p. 25.
bPol. Foss. Ter. Pal., 1851, p. 267, pl. x1x, figs. 5, 5a.
¢Quar. Jour. Geol. Soc. London, 1874, p. 508.
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HHoaotrypa frondosa belongs to the typical group of the genus and
should be compared with 7/, flubelluris.  The flabellate growth, large
rounded monticules, few acanthopores, and the presence of both dia-
phragms and cystiphragms in the peripheral region are chavacteristie
features.

Occurrence.—Rare in the Warren beds of the Lorraine formation in
Indiana and Ohio.  Harmans Station, Indiana, is the type locality.

HOMOTRYPA FLABELLARIS Ulrich.

Homotrypa flabellaris ULricn, Geol. Surv. Illinois, VIII, 1890, p. 411, pl. xxx11,
3-3¢.

This species with its varieties has quite a range, both geologically
and geographieally, specimens being found, generally abundantly, in
the Lorraine and Richmond at many localities in the Mississippi
Valley. The species was deseribed from specimens found in the
Richmond at Wilmington, Illinois. The figured sections illustrating
the internal structure were prepared from a ecolony in which the
mature region was not fully developed. Mature specimens show a
moderately crowded series of cystiphragms and diaphragms in the
peripheral region. If the large acanthopore was omitted from our
fig. 14, on Plate XXI, it would show the characters seen in a vertical
section of this species. The specific eharacters are the flabellate
growth, smooth surface, nine zowcia in 2 mm, few small acantho-
pores, mesopores tabulated, numerous in the maculie and not uncom-
mon among the ordinary zocecia, a moderate number of diaphragms
in the axial region and a well-developed series of diaphragms and
cystiphragms in the peripheral region.

Occurrence.—A common species in the Lorraine and Richmond
formations of Illinois, Indiana, Ohio, Kentucky, Tennessee, and
Wisconsin.

Cat. Nos. 4021740223 Harris collection, 41772, 4177441777, 41780~
41782, U.S.N.M

HOMOTRYPA FLABELLARIS var. SPINIFERA, new variety.
Plate X X1, figs. 11-15.

This variety agrees with /7. fabellaris in all essential characters
save one, namely, that at rather regular intervals among the zowcia
very large acanthopores are developed, the place of a zoweium often
being occupied by one.  This gives the otherwise smooth surface of
the zoarium a spiny aspect. The acanthopores often originate in the
axial region and proceed to the surface irrespective of the course of
the zowcia.

Occurrence.—~Abundant in the Fairmount beds of the Lorraine at
Cincinnati, Ohio, and vieinity, and in the Richmond at Richmond,
Indiana, Oxford and other loecalities in Ohio.

Cat. Nos. 41773, 41778, 41779, 41783, U.S.N.M.
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HOMOTRYPA DAWSONI (Nicholson).
Plate XXV, figs. 9, 10.

Monticulipora (Ileterotrypa) dawsoni Nicmorsox, 1881. Genus Monticulipora,
p- 141, pl. v, 3-3 f.

With the exception of one feature this fine species was well deseribed
and figured by Nicholson.  His vertical section (Plate V, fig. 3¢)
shows eomplete diaphragms in the mature region, and in his descrip-
tion he says of that region, ‘‘a moderate number of complete hori-
zontal tabulx being developed;” and again, ““tabulae are in all cases
complete and approximately horizontal.” The normal condition of
the species, as seen in vertical sections, is shown in our figure 9 of
Plate XXV. The cystiphragms are here seen to be large and rather
irregularly developed or altogether absent, but in the zoweial tubes of
the macule a full series is usnally present. Diaphragm-like struc-
tares occur, particularly in the outer part of the peripheral region,
but these are probably eystiphragms, which, extending almost across
the cell cavity, give in certain sections the appearance of true dia-
phragms. In the section, figured by Nicholson, apparently all of the
cystiphragms presented this appearance. An entire zoarium, with its
broad frond and prominent, closely set monticules, is a handsome
cabinet specimen.

Occurrence.—A characteristic but rather uncommon fossil of the
Lower Richmond in Ohio and Indiana, Wayunesville, Ohio, heing the
type locality. The species has been recorded as coming also from
Cincinnati. This is now known to be erroncous, the Lorraine form
so identified being a hroad, monticulated variety of 77 obliqua, exter-
nally quite similar, but internally very different.

Cat. Nos. 4174941752, U.S.N. M.

HOMOTRYPA COMMUNIS, new species.
Plate XXII1I, figs. 14,

Zoarium of subeylindrical or more commonly compressed branches
from 5 to 10 cm. high and 4 to S mm. in thickness. Surface smooth,
with clusters composed of larger cells and mesopores. Apertares
direet, polygonal, rather thick-walled, with about nine in 2 mm.
Acanthopores scldom seen on the surface, but sections show a zoce-
cium to be surrounded by from four to seven. Walls thin and
crinkled in the axial region, much thickened in the peripheral.  Dia-
phragms wanting in both regions. Cystiphragns few, generally
restricted to the region transitional to the mature condition.

Externally this species sometimes resembles /7. cureata, hut inter-
nally is very ditferent. The only associated form with which it might
be confounded is Bythopora mecki (James), which often bears a super--
ficial resemblance.  Sections show the two species to be very distinet.

Occurrence.—A common fossil in the lower part of the Richmond
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formation at Oregonia, Waynesville, Clarksville, Hanover, and other

localities in Ohio and at several localities in sontheastern Indiana.
Cat. Nos. 4023440236 Harris collection. 41755, 41756.  U.S.N.M.

HOMOTRYPA RICHMONDENSIS, new species.
Plate XXV, figs. 1-4.

The more or less prominent tubercles, few lflesopores, nuinerous
acanthopores, and absence of diaphragms are characteristic of this
species.  The zoarium consists of ramose, somewhat flattened branches, :
arying from smooth to slightly tuberculated. Zoweia thin-walled,
cight in 2 mm.  Acanthopores numerous, small.  Mesopores few, as
a rule restricted to the clusters. Diaphragms wanting; eystiphragms.
well developed. |

Although resembling several species in one or more details, the‘!
combination of characters readily distinguishes this form.  For exam-|
ple, specimens of Z7. wortheni, with the tubereles poorly developed,
are very similar externally, but internally are distinguished by the
presence of diaphragms. ‘

Occurrence.—Not uncommon in the lower and middle divisions of
the Richmond formation at Richinond and Versailles, Ind.; and at
Hanover, Oxford, and other localities in Ohio.

Cat. Nos. 4178441787, U.S.N.M.

HOMOTRYPA NODULOSA, new species.
Plate X X111, figs. 5-11; Plate XXV, fig. 15.

Zoarium ramose, growing from an expanded base attached to othey
organists; branches eylindrical or slightly compressed, 2.5 to 6 mm
in diameter. Surface with small, well-marked, sharp tubercles, anc
bristling with large acanthopores. Apertures irregularly polygonal,
direct, thin-walled, abont nine in 2 mm. At the surface there are twe
sets of acanthopores, one set very large, perforated, and distributec
at rather regular intervals, the other much smaller and more numer,
ous. Tangential sections seldom xhow the smaller set because of thei,
shortness. Mesopores numerous, though less so when the acantho
pores arc greatly developed. Walls thin in the axial region ame
considerably thickened in the peripheral. Cystiphragms sparingl;
developed and restricted to the early portion of the mature region
Diaphragms wanting in the zocweial tubes, hut abundant and mue:
thickened in the mesopores. Vertical sections show that the larg
acanthopores may arise in the axial region and proceed at variou
angles to the surface, and are crossed by thin, transverse partitions
The structures supposed to be communication pores are often seen i
tangential scetions.



N0.1323.  STRUCTURAL FEATURES OF HOMOTRYP.A—DBASSLER. 583

This species is particularly interesting because of the unusual devel-
opment of acanthopores and mesopores.  Some specimens. however,
exhibit few mesopores at the surface, and these in vertical sections
show that as the surface is approached the mesopores close, while
tangential sections have a strong development of acanthopores. Other
specimens show at the surface few acanthopores and many mesopores,
so that some relationship seems to exist in the development of these
structures. KExternally the acanthopores form the distinguishing
character, producing the sharp, knotty tubercles and the spinulose
surface. Under a lens the tubercles are seen to he clusters of a few
slightly larger cells, scarcely raised above the general surface and
bearing one or two large perforated acanthopores at their summits,
these acanthopores causing the knotty appearance.

Occurrence.—A common form in the lower part of the Richmond
formation at Hanover, Ohio, and less abundant in the middle division
at Richmond, Indiana.

Cat. Nos. 40227-S Harris collection, 41733—£, U.S.N. M.

HOMOTRYPA WORTHENI (James).

Plate XXTV, figs. 10-14.

Monticulipore (Monotrypa) wortheni Jayes, Paleontologist, No. 6, 1882, p. 50;
No. 7, 1883, pl. 1, fig. 2.

James’s description and figures of /. wortleni ave scarcely sufficient
to recognize the species or even to place the torm generically. The
following description is based on material identical with specimens of
B avortheni in the collections of the U. S. National Museum with Mr.
James’s label atfached.

Zoarium ramose, branches cylindriecal, usnally about 6 mm. in diam-
eter and dividing frequently and rather regularly. Surface marked
with strong, prominent tubereles, usually 2 mm. apart. Apertures
polygonal, direct, rather thick walled, about nine in 2 mm. Meso-
pores in the typical form few, although in the variety described below
they are quite numerous. Acanthopores numerous, often inconspicu-
ous at the surface, but hlunt when present.

In tangential sections the striking characters are the thick walls,
numerous acanthopores, and wide intermural space with its dotted
structure. Here also communiecation pores arve well shown. Vertical
sections show that the walls in the axial region are thin and rather
straicht, but hecome greatly thickened in the peripheral, where ¢
series of eystiphragms larger than usual is developed with a corre-
sponding number of diaphragms.

The sharply tuberculated branches of this fine species readily dis-
tinguish it from associated forms. 77, basslers is quite similar exter-
nally, but the different internal characters, the few acanthopores; and
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" absence of diaphragms especially. will distinguish it. 770 tuberculata
Ulrich. from the Black River shales of Minnesota, also has a similar
zoarinm, but in other respects is quite different.

Ocenrrence.—A very abundant and characteristic fossil of the mid-
dle division of the Richmond in Ohio and Indiana.  James's specimens |
were recorded from Liynehburg, Highland Connty, Ohio. Other:
Jocalitios are Oxford, Waynesville, and Oregonia in Ohio and Rich-
mond, Indiana.

Cat, Nos. 40224, 40226 Harris collection, 41765, 41766, U.S.N. M.

HOMOTRYPA WORTHENI var. INTERCELLATA, new variety. ‘

Plate NX1V, fig. 17. |

This seems to he a constant and well-marked variety, agreeing with
I1. wortheni in its general zoarial charaeters, but differing in having
the walls morve erinkled in the axial region and an abundance of meso- |
pores and small acanthopores in the peripheral.  Viewed under a lens, |
the zoweia at the surface with the numerous mesopores and small!
acanthopores resemble those of Zlomotrypella, mt otherwise the strue-r
ture is that of /omotrypa. ‘

Occurrence.—Abundant in the Richmond near Osgood and near!
Versailles, Indiana.

Cat. Nos. 41768, 41769, U.S.N.M. '

HOMOTRYPA WORTHENI var. PROMINENS, new variety.
Plate NXXTV, figs, 15, 16.

The very prominent, elongated monticules will distingnish this
variety. The zoarium also differs from the evlindrical branches of
1. wvorthens by forming broader, subcompressed to flat fronds.
Internally this variety and species are practically identical.

Occurrence—Abundant in the highest beds of the Richmond along
Elkhorn Creek near Richmond, Indiana. 1

Cat. No. +1767, U.S.N.M.

HOMOTRYPA AUSTINI, new species.
Plate NXITV, figs. 5-9.

The branches of this neat species are small, eylindrieal, 4 to S mm
in diameter, and divide rather frequently.  Surface smooth. Zowei:
small, polygonal to rounded, thick walled, nine to ten in 2 mm
Acanthopores nunerous. four or more often surrounding a zoweiun
and generally visible at the surface as blunt spines. Mesopores
except an oceasional one in the macule, wanting. The zoweia in th
axial region are without diaphragms and have thin, erinkled walls, th
greatest amount of erinkling occurring just before the periphera
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,?.'egion is reached.  As a rule, both eystiphragms and diaphragms are
wbsent in the peripheral region of the ordinary zowcia, but in those of
she maculae there is an abundance of the former.

~ This speeies is named after its discoverer, Dr. George M. Austin,
»f Wilmington, Ohio, who, notwithstanding arduous professional
{uties, finds time for enthusiastically collecting and studying the
fossils of that region.

Occurrence.—Abundant in the middle division of the Richmond for-
mation at Duteh Creek, 44 miles northwest of Wilmington, Ohio, and
at Cowans Creek, T miles southwest of the same place.

Cat. No. 41762, U.S.N. M.

HOMOTRYPA CYLINDRICA, new species.
Plate X XTI, figs. 8-13.

Zoarium ramose, branches long, cylindrical, from 4 to 15 mn. in
diameter, dividing dichotomously at intervals of from 3 to 4 em.
Surface varying from smooth to tuberculated, the maeulie or monti-
cules generally somewhat transversely elongated.  Zocecal apertures
thick walled, usually angular, direct, about nine in 2 mm. Mesopores
few, seldom occurring outside of the clusters.  Only well-preserved
examples show at the surface the numerous and very large acantho-
pores characteristic of the species. The walls of the zowcia in the
axial region are thin and but little crenulated, but in the mature
region they hecome so thickencd as to almost equal in breadth the
diameter of the zoweial cavity.  Cystiphragms well developed.  Dia-
phragms very few, if present at all, the structures simulating them
probably being large evstiphragms.

The large and numerous acanthopores and the thickness and minute
structure of the walls give a very characteristic, even bizarre, appear-
anee to tangential sections. The number of acanthopores varies, the
normal number being four to five when they are large to five to nine
smaller ones around a zoecium. In vertical sections the acanthopores
are seen not only to proceed direetly to the surface parallel with the
zowecial walls, but they also sometimes cross them obliquely.

Occurrence.—Richmond formation, Richmond and Versailles, Indi-
ana, and Oxford, Ohio.

Cat. Nos. 4175741759, U.S.N.M.

HOMOTRYPA RAMULOSA, new species.
Plate XXV, figs. 1-4.

Zoarimm consisting of subcylindrical or somewhat compressed stems
from which branches proceed frequently and without regularity; an
average example is 8 em. high and 8 to 12 mm. in thickness. Surface



1

SG PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXVI,

with low broad monticules, the center of each usually ocenpied by :11
star-like cluster composed of mesopores only and surrounded by cells
slightly larger than the average.  Apertures polygonal, direct, ten to
cleven in 2 mm.  Mesopores restricted almost entirely to the clusters.
Acanthopores few and rather small, althongh now and then one of
Lirge size may be present, and these in vertical sections have thin
transverse partitions.  Diaphragms are developed in the zocwecial tubes
as the peripheral region is approached and are quite numerous near
the surface.  Cystiphragms of rather small size line the tubes as usual
in the peripheral region: ina tangential section they appear much less
curved than is generally the case, sometimes showing as a straight
line across the eell cavity.

The small cells and much branched growth externally, and the
strong development of both diaphragms and eystiphragms in the
peripheral region, are characteristics which readily distinguish this
form from other Richmond species.

Ocenrrence.—Middle division of the Richmond formation at Ver-
sailles, Indiana.

Cat. No. 41760, U.S.N.M.

HOMOTRYPA NITIDA, new species.
Plate XX, fig. 15; plate XXV, fig. 5-8.

Zoarium of small, frequently branching, more or less eylindriea
stems, nsually 4 or 5 mm. in diameter. Surface smooth. Macula
large, composed of zowcia, which are often twice the diameter of the
ordinary cells; 10 zowcia in 2 mm. Diaphragms few in the axia
region, not very abundant in the peripheral region, where also the
cystiphragms are large but not abundant.  Acanthopores small, few:
usually wanting.

This speeies is closely related to 77 gelasinose, and may be only
a variety of that form. The larger macule and acanthopores anc
flabellate growth of the latter are deemed of suflicient value to dis
tinguish it tfrom /7. nitida. |

Occurrence.—Richmond formation, near Osgood, Indiana.

Cat. No. 41771, U.S.N. M.

HOMOTRYPA NICKLESI, new species.
Plate XXII, figs. 4-7.

In growth and external features this species resembles 77. communis
but is readily distinguished by the less robust growth and the tendeney
to branch more frequently. The internal structure further distin
guizhes the two, since /7. nicklesi is of the 1. curvata group, while A
communis is of the group to which it gives its name. Surface smooth
with regularly disposed maculw of larger cells and mesopores. Zoceei:
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sith moderately thick walls, about nine in 2 mmni. ;\vunthopores not
resent at the surface and usually also absent in sections. Diaphragms
hsent in the axial region, appearing in the transitional zone to the
eripheral region and increasing in number toward the surface.
‘ystiphragms in a moderately crowded series in the peripheral region,
| The well-developed diaphragms and cystiphragms and the almost
omplete absence of acanthopores, together with the growth and sur-
ace features, characterize this species. The specific name is in honor
£ Mr. John M. Nickles, who collected the species.
Occurrence.— Rather abundant in the Richmond at Raywick,
{entucky.
| Cat. No. 34328, U.S.N.M.
|

| HOMOTRYPA GELASINOSA Ulrich.

Homotrypa gelasinosa ULricH, Geol. Surv. Hlinois, VILI, 1890, p. 411, pl. xxx11,
2-2d.

The very pronounced elongate maculwe characterize this species. In
rowth and general characters it is near /7. jlabelluris, but the smaller
oeecia, of which there are ten in 2 mm., few acanthopores and elongate
naculee, separate it from that form. The nearest relative is probably
7. nitida, which see for comparison.

Occurrence.—Rare in the Richmond, at Wilmington, Illinois.

Cat. No. 41770, U.S.N.M.

HOMOTRYPA SPLENDENS, new species.
Plate XXV, figs. 11-14.

Zoarinm flabellate, an average example measuring 4 to 5 cm. in
eight, 3 to 4 cm. in width, and 8 to 4 mm. in thickness. Surface
vith strongly elevated monticules, 2.5 to 3 mm. apart, measuring
rom center to center.  Apertures varying from subpolygonal to sub-
ircular, with very thick walls, about seven in 2 mm. Acanthopores
pparently wanting. In the axial region the walls are very thin and
he diaphragms rather numerous, averaging a little more than their
liameter apart. In the peripheral region the walls are very much
hickened and both ¢ystiphragms and diaphragms are abundant.

This splendid species, with its large cells and thick walls, requires
10 detailed comparison with other forms. The associated /7. fabellaris
esembles it in zoarial growth, but the ditference in the size of the
ells of the two species can be seen with the unassisted eye.  Sections
how that a great deal of calearcous tissue is deposited along the tube
valls and even on the cystiphragms. This accumulation often obscures
he cys stiphragms and the boundaries of the cells. The unusual thin-
1ess of the walls in the axial region is in marked contrast with their
sreat thickening in the peripheral region. The apparent absence of
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acanthopores in this well-developed species of Lomotrypa is also
noteworthy.
Ocenrrence.—Not uncommon in the Richmond formation at Wil-

mington, Illinois.
Cat. No. 41761, U.S.N.M.

ENXPLANATION OF PLATES.
Prate XX,

Homotrypa dumosa, new species, p. 576, (Sce also Plate NXT, figs. 1-3.)
1

Fig. 1. Tangential section X 35, showing the thin walls, small acanthopores, ana
narrow intermural space.
Lorraine formation, Covington, Kentucky.

Retepora colwmnifera Busk, p. 571.

2. Tangential scction of this recent chilostomatous bryozoan, showing structur
of walls and parenchymal chord.

Exscharopora pavonia (IXOrbigny ), p. 571.

3. Vesxtical section X 35.
4. Tangential section X 35.
Lorraine formation, Cineinnati, Ohio.

‘eriveava ramosa D’Orbigny, p. 569.

5,6. Vertical and tangential sections of this cyclostomatous bryozoan, showin
vesicles supposed to he homologous with the cystiphragms. (After Ulrich.
Cretaccous of France.

Homotrypa grandis, new species, p. 578.

. Tangential section X 20.
8. Vertical section % 20, showing only a portion of the axial and peripher:
regions.
9. Tangential section X 50 of a single zocecium.
10. Natural-size view of a fragment of a zoarium.
Lorraine formation, Lumsleys Fork, 2 miles west of Goodlettsville, Davidso
County, Tennessce.

Homotrypa pulchra, new species, . 577.

11. Vertical section % 20, showing the distribution of diaphragms and ecyst
phragnis.
12,13. Tangential scetion X 20, and a small portion of same X 50.
14, A small but nearly complefe zoarium, natural size.
Lorraine formation, Cincinnati, Ohio.

Homotrypa nitida, new species, p. 586, (See also Plate XXV, figs. 5-8.)

15. Tangential section of several zocecia X 40.
tichmond formation, near Osgood, Indiana.
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Prare XXI.
Homotrypa dwmnosa, new species, p. 576, (See also Plate XX, fig. 1.)
fig. 1. Fully matured region of a tangential section X 20.
2. Vertical section X 20.
3. A complete zoarinm, natural size.
Lorraine formation, Covington, Kentucky.
b = v

R
3

Homotrypa cincinnatiensis, new species, p. 576,
4=6. Three nearly complete zoaria, natural size, exhibiting variations in growth.
7, 8. Tangential and vertical seetions X 20.
9, 10. Tangential sections X 50 of zoweia in the peripheral region in different,
stages of maturity.
Lorraine formation, Cincinnati, Ohio.

Lomotrypa flabellaris var. spinifera, new variety, p. 5S0.

11. Portion of a frond, natural size.
12,13. Nearly complete zoaria, natural size, of a narrow form of the variety.
14,15. Vertical and tangential sections % 20.
Lorraine formation, Covington, Kentucky.

Prate XXII.

Homotrypa libana, new species, p. 578.

-~

ig. 1. Vertical section X 20.

Tangential section X 20.

Tangential seetion of several zoweia X 40, showing the intermural structure
and the small acanthopores.

Lorraine formation, Lebanon, Ohio.

Homotrypea nicklesi, new species, p. 586.

. Vertical and tangential sections X 20.
Tangential section of several zoweia X 40.
Natural-size view of a fragment of a zoartum.
Richmond formation, Raywick, Kentucky.

po BE=ZRRY

Homotrypa cylindrica, new species, p. 585.

g
=

Tangential and vertical sections X 20, illustrating the internal characters of
the species.
10. Tangential section of several zoweeia X 40, showing the intermural structure
and the large acanthopores with the small central tube.
11. Vertical section X 50, exhibiting stracture of walls and cystiphragms.
12,13, Natural-size views of two nearly complete zoaria.
Richmond formation, Richmond, Indiana.

. Prare XXIII.

Homotrypa communis, new species, p. 581,

figs. 1, 2. Tangential and vertical sections X 20.
3. Tangential section of a single zocium X 50, showing the charactersin the
fully matured region.
4. Natural size view of a small zoarium.
Richmond formation, Oregonia, Ohio.

Proc. N. M. vol. xxvi—02 40
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Homotrypa nodulosa, new species, p. 582. (See also Plate XXV, fig. 15.)

Fig. 1.

<

10
11,12,

13, 14.

15, 16.

17

Vertical sections X 20 and X 30, illastrating the internal characters.
Tangential section X 20, showing large acanthopores and few mesopores
Tangential section X 20, with numerous mesopores.

Three fragments, natural size.

Richmoud formation, Hanover, Ohio.

Homotrypa oblique Ulrieh, p. 575.

Vertical seetion X 20.

Natural size view of a complete zoarium of the form found in the Fai
mount beds.

Natural size view of the prevailing form in the Bellevue heds.

Lorraine formation, Cincinnati, Ohio.

o

Homotrypa cureata var, pracipta, new variety, p. 57o.

Fragment of zoarium, nataral size.  Utica formation, West Covingtor
Kentucky.
IPLATEBNOATRNE

Homotrypat vichmondensis, new species, p. H82.

Tangential section X 20, through the fully matured region.

Vertical section X 20.

Tangential section X 50, illustrating the strueture of the walls and acanth
pores.

Richmond formation, Hanover, Ohio.

Specimen of the natural size.

Richmond formation, Richmond, Indiana.

Homotrypa austini, new species, p. 584,

Tangential section % 20, showing the wide intermural spaces.

Vertical section % 20, illustrating the distribution of the cystiphragms.
Fuolty matured condition of a single zoceeium X 50.

Fragments of zoariumn, natural size.

Richmond formation, Dutch Creek, near Wilmington, Ohio.

Homotrypa wortheni (James), p: 583.

Vertical seetion X 20.

Tangential seetions % 50 and X 20, illustrating the characters of the matu
region, the latter showing communieation pores. :

Fragments of zoaria, nataral size, showing variations in size and surfa
characters.

Richmond formation, Richmond, Indiana.

Homotrypea wortheni vav. prominens, new variety, p. H84.

Natural size views of two fragments.  Richmond formation, Elkho
Creek near Richmond, Indiana.

Howotrypa wortheni var. intereellata, new variety, p. 584,

Tangential section X 35, through mature region. Richmond formatic
near Osgood, Indiana.

P
|
\
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Prare XXV,
Homotrypa ramulosa, new specieg, p, H85.
Figs. 1, 2. Vertical and tangential scctions % 20, illustrating the internal charace ‘ters
3. Tangential section X 50, through fully matured region of several zZoseela.

4. Natural size view of a nearly complete zoarium.
Richmond formation, Versailles, Indiana.

Homotrypa nitida, new speeies, p. 586, (See also Plate XX, fig. 15.)

5. Tangential zection X 20.
6. Vertical section X 20, showing forni and distribution of « vstiphragms and
diapliragms.
7,5. Natural size views of fragments.
) Richiond formation, near Osgood, Indiana.

Howotrypa dawsoni (Nicholson), P 81,

=

Vertical seetion X 20, showing distribution of ¢ ystiphragins.
Tangential section X 20, through fully matured region.
Richmond formation, Waynesville, Ohio.

10

Homotrypa splendens, new species, p. 587.

11,12, Vertical and tangential scctions < 20, illustrating the internal characters
of the species.
13. A single zoweium X 50, as seen in tangential scetion.
4. Natural size view of a fragment of a frond of this species.
Richmond formation, Wilmington, Ilinois.

Howwotrypa nodulosu, new species, p. 582, (Nee also Plate XN111, figs. 5-11.)

15. Tangential section of a single zoccium X 35, showing communication
pores.  Richmond formation, Hanover, Ohio.



